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Abstract 
The concepts of sustainability and sustainable development are considered as the current controversial 
issues in most countries especially the developing countries, leading up to the sustainable architecture. 
One of the most important challenges opposing the sustainable development is the high housing costs 
along with the low-income strata’s economic limitations, whereas according to the Millennium 
Development Goals, the governments are required to provide all the people with the housing. This paper 
is to emphasize on the role of new technologies like LSF to supply the economic and sustainable housing. 
The research main question is whether the utilization of LSF structures can reduce the construction costs 
and so enhance the possibility of housing ownership. And how is the situation for the case of Iran? To 
answer the research question, the base construction costs to construct a 75 square meter standard 
residential house with the conventional structures and the LSF structures are calculated separately. Then 
the construction costs of a 75 square meter standard residential house with two mentioned constructive 
methods in the cities of Qom, Kashan, Isfahan and Tehran as the research case-studies are estimated 
separately. The comparison of the conventional construction costs with the LSF costs shows that LSF 
technology reducing the construction costs plays the pivotal role in the control of housing shortage crisis 
and the increase of the house ownership’s possibility and finally the housing sustainability.  
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1. Introduction 
In 1948, the United Nations in their Universal Declaration of Human Rights emphasized that 
‘everyone has the right to a standard of living adequate for the health and well-being of himself and of his 
family, including food, clothing, housing and medical care and necessary social services’ [1]. In 1966 
about 18 years later, the United Nations General Assembly adopted Article 11 which provides the 
recognition of the ‘right of everyone to an adequate standard of living for himself and his family, 
including adequate food, clothing and housing, and the improvement of living conditions’ [2]. Finally, in 
September 2000, the United Nations General Assembly presented eight principal goals, known as the 
Millennium Development Goals. Specifically, one of the targets within MDG Goal 7 calls for the global 
community to achieve a significant improvement in the lives of at least 100 million slum dwellers by 
2020 [3]. Given that the latest estimate of the number of slum dwellers in the world is just under 1 billion 
[4], obviously even with the best intentions of the international community, 90% are expected to remain 
in housing that is over-crowded, unsafe, temporary, unhygienic, and very probably illegal even after 2020 
and the conclusion of the Millennium Development Goals exercise [5]. Hence, the issue of 
providing affordable, sustainable and decent housing for the low-income strata is considered as one of the 
emergent priorities of many governments throughout the world. The object of this paper is to take one of 
modern technologies applied to the contemporary architecture in to consideration, with reference to its 
efficient role in the sustainable housing’s construction, leading up to the sustainability from the economic, 
environmental and social perspectives (Fig.1). It can be assumed that the possibility of housing ownership 
as a key element of economic and social sustainability is going to be enhanced by the use of modern 
technologies such as LSF in the process of housing 
construction. 
 
 
 
(a)             (b)                 
Fig.1. (a) Sustainability diagram; (b) Housing and sustainability  
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The research is to analyze the LSF technology’s role at providing the ordinary people and low-income 
strata with the affordable and sustainable housing. 
2.2. Research questions 
• Whether the construction with LSF structures is an economical constructive method and is a way to 
reduce the cost of housing construction?  
• Considering the cities dispersion in Iran whether is there a logical relationship between the cities’ 
distance from the capital and LSF technology’s cost-effectiveness in Iran?   
2.3. Research case-study 
The research case-studies include all the residential houses that have been built using LSF structures 
in the cities of Qom, Kashan, Isfahan and Tehran.  
2.4. Research method 
The research is based on the field studies, adopting the case-study and combined strategies [6] along 
with the descriptive-analytic and comparative-analytic tactics. Survey methods have been adopted as data 
gathering techniques.  
2. Housing and urban development 
According to article 31 of Constitution of Islamic Republic of Iran, every Iranian individual and family 
is entitled to a dwelling appropriate to its need. The Government is bound to provide all the people, 
giving priority to those whose need is greatest, in particular peasants and workers, in the implementation 
of this Article [6].  Hence, one goal of establishing a ministry called Housing and Urban Development 
(HUD) is the Social Welfare providence. By the same token, the country’s fifth 5-year development plan 
includes several important policies such as article 149 as the most significant. According to this article, 
the government is required to support the economic housing’s program. Moreover, according to article 30 
of the country’s fourth development plan, the government is duty-bound to give subsidies to the economic 
housing’s builders. Already, granting the mortgage to the low-income strata is ongoing in Iran. 
3. Lightweight steel framing (LSF) technology 
Lightweight steel framing (LSF) as a common choice in the constructive structures with the various 
height is adaptable to numerous applications traditionally constructed with hot rolled structural steel, 
wood, masonry or other conventional materials. It alone as a versatile structural product can provide all 
necessary structural properties or can be used in combination with other materials for greater building 
diversity and scope. Such a constructional system with much similarity to the wooden structure 
techniques is dependent to the elements called Stud or Track. Because of the comparative thinness of the 
material, connection technology plays a key role in the development of structures which are formed with 
the cold-formed sections. The conventional methods of connection, such as bolting and arc-welding are of 
course available but overall are less appropriate and the special techniques, more suited to thin material 
are more emphasized. Long-standing methods for connecting two elements of thin material are blind 
rivets and self-drilling, self-tapping screws. Fired pins are often used to connect thin material to a thicker 
supporting member [7]. Such a technology is applied in the load-bearing and curtain wall construction, 
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floor and roof assemblies, mansard and truss frames, as well as interior non-structural partitions. In 
curtain wall applications, the reduced dead load of the exterior wall as a result of using steel studs in lieu 
of masonry may entail the primary structural frame and foundation material savings. Exterior retrofits are 
less likely to require expensive reinforcement of the existing structure. In load-bearing construction, a 
lightweight steel framing system is a benefit when the site is plagued by poor soil conditions. Mid-rise 
residences requiring unique ground level construction (parking structures, meeting or dining facilities, etc.) 
take the advantage of the reduced dead weight applied to the supporting structure. Whether used as 
curtain walls, floor joists or roof rafters, or in mansard and truss frames, axially loaded partitions, headers, 
beams, etc. steel framing acts well independently or in combination with other structural systems.  
Some of the special benefits of LSF structures include: resistance to bad weather condition, durability 
against corrosion, reducing the use of cranes and heavy machinery due to the light weight panels, 
complete recyclability of structures and other parts of the building, non-stop manufacturing process, 
having a workshop free of trash, having a favorable working condition with a high safety factor and 
getting a technical certification at the end of the project.   
4. The cost of LSF housing 
In the following diagram, the amounts of materials needed to construct a typical 75 square meter 
residential house with the LSF construction method are given (Table 1). Considering such amounts, the 
construction base and total costs of a typical 75 square meter residential house, constructed with the LSF 
structures in the cities of Qom. Kashan, Isfahan and Tehran are given in Table 2.   
Table 1. The amount of materials needed to construct a typical 75 square meter residential house with the LSF construction Method 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. Comparative analyses 
Amount Material 
2400-2600 kg Steel sheet 
100-140 m2 Roofix 
600-700 kg Reinforcing bar 
9-16 m2 Window 
5  Door frames 
4  Doors 
1  Entrance door 
2 series Sanitary ware 
19-27 m3 Concrete 
6.6-7.5 ton Cement 
4 series Faucet 
338-400 m3 Gypsum board 
225-280 m2 Cement board 
8000-8500  Sheet-metal screw 
30  Key and plug 
150-200 m2 Insulation 
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To study the economic superiorities or advantages of the housing construction with the LSF structures 
to the conventional construction method, the conventional construction’s base costs in the cities of Qom, 
Kashan, Isfahan and Tehran are estimated. Then, applying the effective factors, the conventional 
construction’s total costs are calculated. It should be mentioned that the effective factors are based on the 
official table of Strategic Planning Organization of Iran. In the following tables, the cost estimates of the 
conventional non-mass construction (Table 3) and mass construction for each one square meter (Table 4) 
in the mentioned cities are given.  
Table 2. A residential house’s total cost built with LSF structures in the cities of Qom, Kashan, Isfahan and Tehran 
 
 
 
 
 
 
 
Table 3. The cost estimates of the conventional non-mass construction 
 
Table 4. The cost estimates of the conventional mass construction 
 
The above tables’ data, suggesting the estimate costs of the conventional housing construction is 
compared with the estimate costs of the housing construction using LSF structures (Table 5). 
According to the above tables’ results, the estimate costs of similar quality’s houses constructed by 
two various construction methods including the conventional method and the LSF method are quite 
different. The LSF construction method in addition to the enhancement of housing quality, the decrease of 
Case 
study 
Base cost (USD*) Effective factor Total cost (USD)
Tehran 265-284 1.3 346-370 
Isfaha
n 
265-284 1.19 315-338 
Kasha
n 
265-284 1.18 313-335 
Qom 265-284 1.15 305-327 
 
Factor of charges 
 
Case 
study 
 
Base cost (USD*)
Labours & 
subcontractors 
Management Taxes & duties
 
Effective factor 
 
Total cost 
(USD) 
Tehran 275-303 1.21 1.18 1.21 1.72 473-521 
Isfahan 275-303 1.17 1.15 1.10 1.48 407-492 
Kashan 275-303 1.15 1.12 1.07 1.38 379-417 
Qom 275-303 1.13 1.09 1.06 1.30 360-398 
Factor of charges  
Case 
study 
 
Base cost (USD*) Labours & 
subcontractors 
management Taxes & duties
 
Effective factor 
 
Total cost 
(USD) 
Tehran 275-303 1.16 1.13 1.07 1.40 384-436 
Isfahan 275-303 1.10 1.08 1.05 1.25 346-379 
Kashan 275-303 1.10 1.07 1.04 1.22 336-370 
Qom 275-303 1.07 1.07 1.04 1.19 327-360 
*1 USD=10559 Rials 
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housing weight, the increase of construction speed and many other positive properties reduces the 
construction common costs. Obviously, taking away from Tehran, as the country’s capital, the housing’s 
estimate costs due to the labour’s cost-effectiveness decreases, but due to the increase of the management 
factor and the other effective factors, the use of new constructive technologies such as LSF structures 
seems economic and cost-effective.  
Table 5. The estimate costs’ comparison of the conventional construction and the construction using LSF structures 
         
 
 
 
 
 
 
 
 
6. Conclusion 
The study shows that utilizing LSF technology in the housing industry is considered as a more 
economic, cost-effective and technologic constructive method. It stands beyond question that the 
economic constructive method makes the houses more affordable for most people which results in the 
sustainability from the economic perspective. Moreover, providing the various social strata with the 
affordable houses would meet the social need to have shelter entailing the social sustainability. On the 
other hand, the reduction of the conventional constructive method’s wastes due to the use of LSF 
structures with the minimal wastes entails the environmental sustainability. According to the research 
results, especially in developing countries with the high speed population growth like Iran, there is no 
proper choice to supply the economic, social and environmental sustainability but utilizing the industrial 
constructive methods like LSF technology which is considered as a short path to providing the ordinary 
people with the affordable housing, meeting the Millennium Development Goals and finally supplying 
the sustainable housing for most people.   
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Case study Conventional single 
construction cost (USD*) 
Conventional mass 
construction cost (USD) 
LSF cost (USD) 
Tehran 473-521 384-436 346-370 
Isfahan 407-492 346-379 315-338 
Kashan 379-417 336-370 313-335 
Qom 360-398 327-360 305-327 
